The chemical composition of the essential oil of the aerial parts of Teucrium polium ssp. capitatum collected during the flowering period from rocky places and dry pastures, (Serbia, Niš, Kamenica), and dunes along the sea-side, (Bulgaria, Burgas, Primorsko) has been studied by GC and GC/MS. The identified compounds, 45 for the oil from Serbia and 44 for that from Bulgaria, amounted to 97.3% and 96.4% of the oils, respectively. The dominant constituents of the Serbian oil were sesquiterpenes {59.6%, the most abundant components being germacrene D (31.8%), trans-caryophyllene (8.8%) and bicyclogermacrene (6.2%)}, while monoterpenes accounted for 37.5% {the most abundant components being linalool (14.0%) and β-pinene (10.7%)}. The essential oil from Bulgaria was characterized by a high percentage of monoterpenes¸ amounting to 62.9% {the most abundant components being β-pinene (26.8%), α-pinene (9.3%) and limonene (6.4%)}, while sesquiterpenes accounted for 33.5% (the most abundant component was germacrene D 17.7%)}.
The Lamiaceae is one of the largest and most distinctive families of flowering plants, with about 220 genera and almost 4000 species worldwide [1a] . The genus Teucrium includes 300 species, widespread around the world. T. polium, according to the "Flora of Europe" (taken in the wide sense), is separated into five subspecies [1b], the typical subspecies polium, ssp. aureum (Schreber) Arcang., ssp. pii-fonti Palau, ssp. capitatum (L.) Arcang. and ssp. vincentinum (Rouy) D. Wood. Other literature sources recognize most of the given subspecies at the specific rank, including T. polium subsp. capitatum taken as a separate species [1b,2a] .
The section Polium, which includes T. polium L. ssp. capitatum (L.) Arcangeli, (=T. capitatum) contains more than half of the Teucrium spp. and is the largest and most morphologically diverse section of the genus [2b] . T. polium is a wild-growing flowering plant abundantly distributed in the hills and deserts of Mediterranean countries in Europe, south-western Asia, and North Africa. T. capitatum is a perennial, pubescent, aromatic plant, 20-50 cm high, with green-grayish oval leaves with enrolled margins and dense heads of white flowers, which appear from June to August. [5] .
There are only a few papers about the chemical composition of the essential oil from the aerial parts of T. polium ssp. capitatum [6,7,8a] , but none of them examined plants that grow in the Balkan Peninsula. In view of this, we have examined the composition of the essential oils of T. polium ssp. capitatum from two different localities on the Balkan Peninsula: from rocky places and dry pastures in Serbia (Niš, Kamenica), and from dunes along the sea-side (Bulgaria, Burgas, Primorsko).
The yields of the fragrant essential oils from Serbia and Bulgaria were 0.08% and 0.14% (w/w, based on dry plant material), respectively. In total, 55 compounds were identified in both samples ( Table 1) . The identified compounds, 45 in the Serbian oil and 44 in that from Bulgaria, amounted to 97.3% and 96.4% of the oils, respectively. The number of common components was 33, including all seven that were most abundant in at least one oil: germacrene D 31.8% and 17.7%, β-pinene 10.7% and 26.8%, transcaryophyllene 8.8% and 0.3%, bicyclogermacrene 6.2% and 4.0%, linalool 14.0% and 0.2%, α-pinene 3.5% and 9.3%, limonene 2.1% and 6.4%, respectively in the oils from Serbia and Bulgaria.
The dominant components of T. polium ssp. capitatum essential oil from Serbia were sesquiterpenes 59.6%, {non-oxygenated components (55.1%), and oxygenated components (4.5%)}, while the monoterpene fraction accounted for 37.5% of the identified compounds. The essential oil from Bulgaria was characterized by a high percentage of monoterpenes, amounting to 62.9%, {hydrocarbons (45.7%) and oxygenated components (17.2%)}, while sesquiterpenes accounted for 33.5% of the identified compounds. The high content of monoterpenes in the oil of T. polium ssp. capitatum from Bulgaria is very similar to that of the oil from the same species from Corsica [8a] and Rabaçal, Serra do Sicó, Portugal (samples 1 and 2) [7] . In contrast, the oil from Serbia was characterized by a high content of sesquiterpenes as were the two oils from Portunhos, Portugal (samples 3 and 4), the sample from Serra DAire, Portugal (sample 5) [7] , and the sample from Heraklion, Crete, Greece) [6] .
Regarding the individual constituents, the essential oil composition shows variations in plants of different geographical origin: p-cymene (7.0%) was reported as one of the major components in the essential oil of T. polium ssp. capitatum from Corsica [8a] . The p-cymene content in all tested oils from Portugal [7] varied between 0.9-2.8%, but this component was not found in either the oils that were examined in this study or in the oil from Heraklion, Crete, Greece [6] . Germacrene D was not detected in the samples of oil from Corsica [8a] and Portunhos, Portugal [7] , but its content in NPC Natural Product Communications 2012 Vol. 7 No. 1 83 -86 Essential oil of Teucrium polium ssp. capitatum Natural Product Communications Vol. 7 (1) 2012 85 four tested oils from Portugal [7] varied between 2.6-3.6%, and in the oil from Heraklion, Crete, Greece [6] was 3.9%. T-cadinol was the major component in the essential oil of T. polium ssp. capitatum from Portunhos, Portugal [7] , but this was not detected in either our tested oils or in the oil from Corsica [8a] .
According to its prominent phenotypic plasticity, T. polium, represents very variable taxa. In contrast, the differences in plant habit, stem length, shorter or thinner leaves, longer or shorter pedicels and bracts, and the number of flower heads, have not resulted in valuable taxonomical specificity. In our case, the plants collected in the central part of the Balkans (Serbia) are generally larger in all parts, and with more branched inflorescences, compared with the samples growing in the sand dunes of the eastern part of the Peninsula (Bulgaria), which differ in having shorter internodes and rather dense inflorescences. The study on morphological variability of T. polium populations, recently taken in Bulgaria, did not demonstrate their clear delimitation according to different geological substrates [8b]. The range of variability in the morphological features in the large groups of populations from Bulgaria, including the plants collected around Primorsko, overlapped considerably in analyses.
Our results, as well as those previously published, show a great variability in the composition of the essential oil of samples collected from different environments and collected at the same developmental stage, not only in relation to major components, but also in the relation to representation of a group of terpenes. The prominent outer morphological variation, as well as genetic and phytochemical diversity [8a,8c] of populations growing in different ecological environments could not be stated reliably at the taxonomical level. Furthermore, the published data and our results indicate that the chemical polymorphism of the volatile oil of T. polium ssp. capitatum might be due to genetic characters [7] and environmental conditions [6,7,8a] . 
Experimental

Extraction of essential oils:
The plant material was air-dried (10 days) and stored at ambient temperature (252°C) without exposure to direct sunlight, minced and immediately hydrodistilled (100 g) for 3 h in a full glass Clevenger-type apparatus [8d], giving a transparent, light yellow oil. The oils were extracted with n-pentane, and dried over anhydrous sodium sulfate. After filtration, the solvent was removed by distillation under reduced pressure in a rotary evaporator at 35°C and the pure oil stored in a dark glass bottle at 4°C prior to GC and GC-MS analysis.
Analysis of oil:
The volatile oil was analyzed by GC/MS and GC analyses (3 repetitions of each sample) using a Hewlett-Packard 6890 N gas chromatograph equipped with a fused silica capillary column HP-5MS (5% phenylmethylsiloxane, 30m x 0.25 mm, film thickness 0.25 μm, Agilent Technologies, USA) and coupled with a 5975B mass selective detector from the same company.
The injector and interface operated at 250 and 300°C, respectively. Oven temperature was raised from 70 to 290°C at a heating rate of 5°C/min and then isothermally held for 10 min. The carrier gas was helium with a flow of 1.0 mL/min. The samples, 1 μL of the oil solutions in diethyl ether (1:100), were injected in a pulsed split mode (the flow rate was 1.5 mL/min for the first 0.5 min and then set to 1.0 mL/min throughout the remainder of the analysis; split ratio 40:1). MS conditions were as follows: ionization voltage of 70 eV, acquisition mass range 35-500, scan time 0.32 s. , 2002) . Some components were identified by coinjection with an authentic sample. GC (FID) analysis was carried out under the same experimental conditions using the same column as described for the GC/MS. The percentage composition of the oil was computed from the GC peak areas without any corrections.
